t 
n 

I 



00 

8 
3 



(12) 



UK Patent Application <19)GB <n>2 353872 m A 



(21) Application No 9920331.7 

(22) Date of Filing 28.08.1999 



(71) Applicant(s) 

Roke Manor Research Limited 

(Incorporated in the United Kingdom) 

Soke Manor Research, Old Salisbury Une, ROMSEY, 

Hampshire, S051 OZN, United Kingdom 

(72) Inventor(s) 

Paul Jonathan Stein 
Stephen Philip ROWE 
Walter Harold William Tuttlebee 
Julia Waters 
David Hawkins 

(74) Agent and/or Address for Service 

Siemens Group Services Umrted 
intellectual Property Department, Siemens House, 
Oldbury. BRACKNELL, Berks, RG12 8FZ, 
United Kingdom 



(43) Date of A Publication 07.03.2001 

(51) ^ B60K 31/00 , F16H 59/60 , 605D 1/02 , G06F 9/445 , 

H04H1/00 

(52) UK CL (Edition S ) 

G3N NGA4 NGE1 N286C N288A N403 N404 

G4AAFL 

G4QQAJ 

U1SS1990 S2147 

(56) Documents Cited 
GB 2346244 A 
GB 2327793 A 
GB 2312537 A 
EP 0905984 A2 
EP 0869300 A1 
EP 0831255 A1 
WO 98/23918 A1 
US 5781871 A 



GB 2342260 A 
GB 2321721 A 
GB 2283353 A 
EP 0895157 A1 
EP 0866576 A2 
EP 0779716 A2 
US 5911771 A 
US 5635924 A 



GB 2334700 A 
GB 2319635 A 
EP 0999099 A2 
EP 0884709 A2 
EP 0840270 A2 
WO 98/34210 A1 
US 5892463 A 
US 5442553 A 



(58) Field of Search 

UK CL (Edition R ) G3N NGA3 NGA4 NGE1 NGE1A 
NGE1B NGE2 NGL NG1A4,G3R RBN29 , 
G4A AFL , G4H HRE , G4Q QAJ 

(58) continued overleaf 



m VeS control, speed warning and navigation apparatus 

(57) ^Hss^^ 

information, or local speed l.mrts. A Processing can then be used either to alert the driver 

and then extracts the relevant mforma t.on frorr »9 n aL Th functions, such as 

to local speed limits, orto present ^^^SSKSSS a suspension damping control system or ride 

system or for a vehicle management system 204. 



Position/ 
Time etc 




Road conditions 
weather, hazards 
road works etc. 




Driver 
Information 
System 




Information 
Processing 




Vehicle 
Management 
System 







202' 



Fig.2 



« 



(58) cont 

INT CL 7 B60K 31/00 , F16H 59/60 59/66 61/02 , G01C 
21/26 21/28 21/30 21/32 21/34 21/36 , G05D 1/02 13/00 
13/02 , G06F 9/445 , G07C 5/00 , G08G 1/09 1/0962 
1/0967 1/0968 1/0969 1/133 1/137 , H04H 1/00 
Online databases: WPI, EPODOC, JAPIO 



1/2 





202 



Position/ 
Time etc. 



Road conditions 
weather, hazards 
road works etc. 



200' 



Fig.2 




Driver 
information 
System 




Information 






Processing 





Vehicle 
Management 
System 



204 



212 



102 



DAB 
Receiver 



Software 
Update 



302 



Navigation System 



Software 
Update 



Engine 
Management 
System 

1 



Vehicle 



t 



300 



100 



Fig.3 



V 



-200 



102 



DAB 




Information 


Receiver 




Processing 



Navigation System 

H 

302 



Route Details 



FigA 



Journey 
Duration 
Estimation 



202 

4 



Driver 
Information 
System 

Time of arrival 
etc. 



Control Data 



Engine and 
Drivetrain 

Management 

system 
_l . 

300 



1 2353872 

VEHICLE ACCESSORY CONTROL APPARATUS, VEHICLE 
SPEED WARNING APPARATUS AND VEHICLE NAVIGATION 

APPARATUS 

The present invention relates to a vehicle drive feature control apparatus, 
vehicle speed warning apparatus and vehicle navigation apparatus of the type used 
in a vehicle to control the ride in a vehicle. 

In a motor vehicle, such as a automobile, it is known to provide accessories, 
for example, cruise control, traction control, vehicle ride height control, automatic 
gearbox control, and automatic suspension control. These accessories are usually 
controlled by an engine management system resident in the vehicle and coupled to 
the accessories. 

It is an object of the present invention to provide an improved apparatus for 
controlling the vehicle accessories in order to provide improved vehicle operation 
and performance. 

According to a first aspect of the present invention, there is provided an 
apparatus for controlling operation at least one vehicle accessory comprising: a 
DAB receiver for receiving a digital audio broadcast signal; means for 
determining the location of a vehicle, and a processing unit arranged to extract 
information relating to the tenain in the vicinity of the vehicle based upon the 
location of the vehicle, and to adjust the operation of the at least one vehicle 
accessory in response to the information relating to the terrain. 

The at least one vehicle accessory may be a suspension damping control 
system, a vehicle ride height control system, an automatic cruise control system or 
an automatic gearbox control system. 

According to a second aspect of the present invention, there is also provided 
a vehicle speed warning apparatus comprising: a DAB receiver for receiving a 



digital audio broadcast signal; means for determining the location of the vehicle; a 
processing unit arranged to extract speed limit information relating to the position 
of the vehicle, and an output device for alerting a driver of the vehicle as to the 
speed limit. 

Preferably, the output device alerts the driver of the vehicle as to the speed 
limit in response to the vehicle travelling faster than the speed limit. 

According to a third aspect of the present invention, there is also provided a 
vehicle navigation apparatus comprising: a DAB receiver for receiving a digital 
audio broadcast signal; means for determining the location of the vehicle and the 
direction of travel of the vehicle; a processing unit arranged to extract traffic 
information pertinent to the position and direction of travel of the vehicle, an 
output device arranged to output the extracted traffic information pertinent to the 
position and direction of travel of the vehicle. 

Preferably, the traffic information relates to traffic conditions immediately 
preceding the vehicle en route. 

The vehicle navigation apparatus may further comprise means for 
influencing the determination of an estimated time of arrival of the vehicle to a 
destination based upon the traffic information received. 

Preferably, the means for determining the location of the vehicle is a Global 
Positioning System (GPS) receiver. 

According to a fourth aspect of the present invention, there is also provided 
an apparatus for updating software in an electronic device, comprising: a DAB 
receiver for receiving a digital audio broadcast signal; means for identifying and 
extracting data contained in the digital audio broadcast signal constituting 
software; and communication means for transmitting the extracted data to the 
electronic device. 



The electronic device may be a vehicle management system or may be a 
vehicle accessory. 

It is thus possible to provide a vehicle accessory control apparatus having 
improved performance and operation. 

At least one embodiment of the invention will now be described, by way of 
example only, with reference to the accompanying drawings, in which: 

Figure 1 is a schematic diagram of apparatus for use with an embodiment of 

the present invention; 

Figure 2 is a schematic diagram of an apparatus constituting an embodiment 
of the invention; 

Figure 3 is a schematic diagram of an apparatus constituting another 
embodiment of the invention; and 

Figure 4 is a schematic diagram of an apparatus constituting a further 
embodiment of the invention. 

Throughout the following examples, reference will be made to vehicle 
management systems. Such systems can provide at least one or more of, but are 
not limited to, the following functionality: vehicle management, engine 
management, and/or drivetrain management. 

Referring to Figure 1, a vehicle 100 equipped with a Digital Audio 
Broadcast (DAB) receiver 102 and a position location unit, such as a Global 
Positioning System (GPS) receiver 104 is capable of receiving DAB signals from 
a DAB transmitter 106, and GPS signals from a GPS satellite 108, respectively. 

A processing unit 200 (Figure 2) is coupled to the DAB receiver 102, the 
GPS receiver 104, a driver information system 202 and a vehicle management 
system 204. The DAB receiver 102 and the GPS receiver 104 are coupled to a 
.first antenna 206 and a second antenna 208, respectively. 
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In operation, position data relating to the position of the vehicle 1 00 is 
received by the GPS receiver 104 for use by the processing unit 200. DAB signals 
constituting data are received by the DAB receiver 102 for use by the processing 
unit 200 as well. 

The DAB signal received contains terrain-related information, for example, 
road surface conditions, the location of bends, the location and degree of 
gradients, traffic conditions, and/or extant temporary or permanent speed limits. 
The terrain-related information received by the DAB receiver also contains 
location information associated with the tenain-related information. 
Consequently, the tenain-related information is location specific. 

Based upon the position data received by the GPS receiver 104, the 
processing unit 200 extracts the terrain-related information that is relevant to the 
current location of the vehicle 100. 

In response to the location specific tenain-related data extracted, the 
processing unit 200 instructs the vehicle management system 204 to adjust the 
operation of at least one vehicle accessory. For example, knowledge of a gradient 
which lies ahead on the route followed by the vehicle allows the processing unit 
200 to instruct the vehicle management system 300 to select an appropriate gear 
ratio at or before the appropriate location by means of an automatic gearbox 
control. The vehicle accessories can include, but are not limited to: cmise control, 
traction control, vehicle ride height control, automatic gearbox control, and 
automatic suspension control. 

In another embodiment, the data received by the DAB receiver 1 02 
comprises location specific speed limit information, i.e. information related to 
speed restrictions in place at a given location. In response to the position data 
received by the GPS receiver 104, the processing unit 200 extracts the speed limit 
information pertinent to the position of the vehicle 100 and communicates the 



5 



speed limit information to the driver information system 202. The driver 
information system 202 consequently alerts a driver of the vehicle, either audibly, 
visually or both, as to the speed limit in force at the vehicle's cunent location. 
Alternatively, the processing unit 200 can receive vehicle speed information from 
the vehicle management system 204 and only communicate the speed limit 
information to the driver information system 202 in the event that the vehicle 
speed exceeds the speed limit constituting the speed limit information. 

In another embodiment of the invention, the position data received by the 
DAB receiver 104 is used to determine the direction of travel of the vehicle. The 
data received by the DAB receiver 102 comprises traffic information and 
associated location information, i.e. information relating to traffic conditions at 
specific locations. Based upon the position and direction of travel of the vehicle 
1 00, the processing unit 200 extracts traffic information from the data received by 
the DAB receiver 104 relating to traffic conditions which lie en route immediately 
ahead of the vehicle 100, for example, less than 1.6 km (1 mile) ahead of the 
vehicle 100. 

In another embodiment of the invention (Figure 3), the DAB receiver 102 is 
coupled to an vehicle management system 300 and a navigation system 302. The 
data received by the DAB receiver 102 contains data corresponding to software 
updates for at least one of the vehicle management system 300 or the navigation 
system 302. The data received by the DAB receiver 102 containing the updated 
software is detected by the navigation system 302 or the vehicle management 
system 300 and downloaded in order to update the software of the respective 
appropriate system. 

In another embodiment of the invention, the processing unit 20O is coupled 
to the DAB receiver 102, the driver information system 202, the navigation system 
302 and the vehicle management system 300. 
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In operation, the processing unit 200 receives data received by the DAB 
received 102 containing traffic information and associated location information, 
i.e. information relating to traffic conditions at specific locations. The processing 
unit 200 also receives route details from the navigation system 302 relating to a 
route being followed by the vehicle 1 00 to a destination. Based upon the position 
of the vehicle along the route being followed, the processing unit 200 can extract 
traffic information relevant to the route being followed by the vehicle and 
determine the effect any traffic conditions may have upon the time that the vehicle 
1 00 will take to reach the destination. Consequently, the processing unit 200 
calculates the time of arrival of the vehicle 200 based upon the traffic information 
extracted. The calculated time of arrival is subsequently communicated to the 
driver of the vehicle by means of the driver information system 202 described 
above. 
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CLAIMS 

1 . An apparatus for controlling operation at least one vehicle accessory 
comprising: 

a DAB receiver for receiving a digital audio broadcast signal; 

means for determining the location of a vehicle, and 

a processing unit arranged to extract information relating to the terrain in 
the vicinity of the vehicle based upon the location of the vehicle, and to adjust the 
operation of the at least one vehicle accessory in response to the information 
relating to the terrain. 

2. An apparatus as claimed in Claim 1, wherein the at least one vehicle 
accessory is a suspension damping control system. 

3. An apparatus as claimed in Claim 1, wherein the at least one vehicle 
accessory is a vehicle ride height control system. 

4. An apparatus as claimed in Claim 1, wherein the at least one vehicle 
accessory is an automatic cruise control system. 

5. An apparatus as claimed in Claim 1, wherein the at least one vehicle 
accessory is an automatic gearbox control system. 

6. A vehicle speed warning apparatus comprising: 

a DAB receiver for receiving a digital audio broadcast signal; 
means for determining the location of the. vehicle; 
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a processing unit arranged to extract speed limit information relating to the 
position of the vehicle, and 

an output device for alerting a driver of the vehicle as to the speed limit. 

7. An apparatus as claimed in Claim 6, wherein the output device alerts the 
driver of the vehicle as to the speed limit in response to the vehicle travelling 
faster than the speed limit. 

8. A vehicle navigation apparatus comprising: 

a DAB receiver for receiving a digital audio broadcast signal; 
means for determining the location of the vehicle and the direction of travel 
of the vehicle; 

a processing unit arranged to extract traffic information pertinent to the 
position and direction of travel of the vehicle, 

an output device arranged to output the extracted traffic information 
pertinent to the position and direction of travel of the vehicle. 

9. An apparatus as claimed in Claim 8, wherein the traffic information relates 
to traffic conditions immediately preceding the vehicle en route. 

1 0. An apparatus as claimed in Claim 8, further comprising means for 
influencing the determination of an estimated time of arrival of the vehicle to a 
destination based upon the traffic information received. 

11. An apparatus as claimed in Claim 1 , 6 or 8, wherein the means for 
determining the location of the vehicle is a Global Positioning System (GPS) 
receiver. 



12. An apparatus for updating software in an electronic device, comprising: 
a DAB receiver for receiving a digital audio broadcast signal; 

means for identifying and extracting data contained in the digital audio 
broadcast signal constituting software; and 

communication means for transmitting the extracted data to the electronic 
device. 

13. An apparatus as claimed in Claim 12, wherein the electronic device is an 
vehicle management system. 

14. An apparatus as claimed in Claim 12, wherein the electronic device is a 
vehicle accessory. 

1 5 . An apparatus for controlling operation of at least one vehicle accessory 
substantially as hereinbefore described with reference to Figures 1 and 2. 

1 6. An apparatus for updating software in an electronic device substantially as 
hereinbefore described with reference to Figures 1 and 3. 

1 7. A vehicle navigation apparatus substantially as hereinbefore described with 
reference to Figures 1 and 4. 
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